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(54) MICRO VIBRATION MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To provide a mass storage semiconductor 
memory by applying mechanical vibration. 
CONSTITUTION: In the micro vibration memory device, 
the array of storage bits is arranged at the end parts of 
plural cantilevers which can vibrate and a read/write 
head 27 whose character resembles to a scanning tunnel 
microscope or an atomic microscope scanning step is 
provided by making face the array 26. Furthermore, a 
circuit group constituted of a micro processor, a 
multiplexer/ demultiplexer, a power source, a detection 
circuit, a digital/analog and analog/ digital conversion 
circuits and a switch means which makes all the 
functions to be appropriately addressed with the correct 
bit array and with a corresponding sub-device are 
contained. 
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t. cntaiMcwtticwtfLTna 2Bii. safes*) 



\oy tt fTTi ~r~ ~t ~ o ^ u u vy 

[0 0 3 9] 12. 3fiiS*«. XU*>h4. 5. 6 
CtOHIfSSfti^ y y- vitt ^, 0 'h £ t> A 1C 

sstsfttu. ^^ioic mth&m. <»2. 3) ;*« 

4. 5. 6 *«»£itsi&iijj(5<h^x*^¥rtsi8j? 
3 ft ft 

(0 0 4 0] W±W*Ktt*#gl tLTff*tt«4« 

*tt©*a*ftfco»cfflt»*ci t>T*-6.«*a*aft 

^r>S«^-^ (7?* A) KiSSffT** 'J^r/ 
*B$«AB0j*f#Ott«. (t/t'lA, B{J5§ 

[oo4i] *>^uA-s*«afta-s*c«-T^ 

<. &H3§£S]HT. iftttlCi 9*7>^ '\'-<£>*§S8 

(t'-y h • 7K) *t»±r4ia<t*a^a«r. 

29 CD/^1/XTH 2. 3£SKSiLTfeJ;t,>. :tta^Tf 
Y •yT'SJt'y h • 7Hi:5)iSLl>t'7 bcDT(C#8i 

[0 0 4 2] fl-*>0 ■*>*■< T-Sfcl&K. 

ii. tztPiiiS 1 * 2otO-9-7 r SlC^tf*^j:v^ +5^ 
C*«SL«i!H0LT. &-9-7"S«2aJiC0Sij^c75ffifj 
«EEA^ft-eft. Sf<D1t7*iig(C*tLT9 Og<75yj[3l 

[0 0 4 3] C0«fc^tc, asttt^tay^xttoj^r 

T^»3lt-*fctt«RS3-a-ftUTK»r-5*\ 

■n > ^ u a- - * it o s l * a i b fc* tt a mw) a -a- 

T. •ecoa*igl!ico«S^S^L/ctg*i(C&^-B:eft'5 
=fc5K-rs. SC«?C0fcJ6<h. 8ifi«t»d!)»Ittfl)fc«{)C. 

h - A*y K 1 7^tttf-< yyisjaSSra^WJCS 
ft^-S. Sfc^gftx-f •y7'lHlSS<75S*«yn^5 5> 

2- 21C.tr) ^$ft*. 

[0 0 4 4] ^>5 L U/^!-(7)tt^<hLTli, ->'J3>£ 
-ft) WffiTSCtWtl/H. Cftli. ->'J3XOffl3 (fc 

fttt»©«4LTIt /JyX, t7?77, Kfb«J. * 
W#, fvV7< Kfti'*<*4. »e^ttrtti8i<, 
«*<'h3V^«(Cffl*H^^»gft7;l,5-7A-t5 5 

frWlCS i O: J=««ISft*«fl:>' , J 3 >, UVyt«(#t 
50 $e^.T«?53ft^t-y N«:?ft*r-5Ci:OTS-5, V 



— fidfi— 
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X * 5$ ! " m t » b £ *, 0 *T -f if # 7 X £ ffl U £ p] t * 

few&tfbft-s. 

(0 0 4 51 WMil>?\s/*-3lfzlf7[,-' h*Jgs6T 
w £ C cfc 0 '>£ < i t,-aP!Z x -f -v 7- ¥ r y y^fiE^ 

id * *» - wj; 5 f y ^mmzr^Tft o ct ? io 

[0 0 4 6] ^2 it, ® 1 €2 - 2T9]ot, ftlit 
/<-Tmi&2nz>&ffim& (heruetically isolated) 
2 5W&y^-7 > fi»itOx7'«5TS!|^-r-5 2 5 

[0 0 4 7] .S»77pSn5<011 ttA,(SSnfcP ST 

nCDT-f 5? n7?fal-y 3 > • Ay M 2 4 (0 2!; 

l->3>-/^7HC<t-5t, f<77'A<UiA0UT. 
f-f 7 T'i^J >^ W\--<D*i- -y 7^88 COB? f8mft£}T 

(0 0 4 8) f-fy^ft^Jt, 

n-s. zn^ti. i o<7)nss0ij»c^uT(i. i2»ii 

10 0 4 9] rt>^Wt-fl)H*J*ttftttttV>«>T, ft 

cii. <X<n&ots.h<»ifi#>z. Sic, Hliffcrtcfift 

ti^tf. PZT*/Vy^r-y(*|T^$fc!3;7* 
-A(75 i:!ca<. iSSinTl^il, 2. 3 SO 
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PZT7j7^^X-^l!cSA3n^a77!3J; 

o. x^/>m, 2. 3-cai6!c$n^wa*£. 

COT. Z'Pnilfim&iZUZ. Il/^>H, 2. 3 J; 
O«0t2ft*H£fc[;t^0)*-c. sauri^. 

i3. *araimpzT#«WKj:gf»«wa«<in.5 
£ft-&. 

[0 0 5 0] i -DU±<Dil>^Un-^SifimLX. 

-f 7*K> h5 y^-fe^dfr 7=k? C. T^T<Z>*J>^ 
[0 0 5 1] i:Scn|Si^|J, ?j>^U/N'-C0ji«(D®* 

5fi<t^«. T-f77'-7-f^C7i'faI-5'(; < t0ft 
[0 0 5 2] iS*O®ig*-5t'>liSS(0«»t; ; i:.5* > 
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[0 0 5 3] S££Matf**<fctT!i. RTVWio/i 

10 0 5 4] BHanfctn-eftw-y-^f wwro-r 
•j a tttvx* toffimzmft 

t 3 ft A> 0 "Cft < «ff * fcfr -5 «t 3 
[0 0 5 5]gii:. fc£;ttf'\y'7A©J;3tt»*© 

[o o s 6] a 3 tt. m2(o-mft<D&i:m-?$>z. z 

5. fy7^2 7IJ, lH(0*>^UA-lCtJ# IB* 
0. f ^ 7/2 7M^Tl>58t*2 8ICctOStift 
TH«J:«*«2 9 Jflt5V>f?n7?faX-? 2 

[0 0 5 7] -7-f^D7?fiI-5'li X/t*iJ>y 
[0 0 5 8] i7D7^f 1 aX-^2 4JJ, 54£L 

4A^n^i?iat. -en-en^^-^ -y^2 7 

-y ^2 7(J5Ttw*-5W«. tSS&li/i 2 8 

tO 0 5 9] ffl5f£#S&3 1 14. -tn-enjfiSr Lfe^gS 
1eISS«^2 3IC. ttjix-f •y'7'2 7*»«3i*Tt>*. 
12 3tt3S*WlCtt*«H»aiB<D«fc5fc:ft*.5*t. * 
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[0 0 6.0] ifiro*>f-u/\'-7A?, SSfttticfctaA, 

«. sPHWiClt^i. x-f y 72 7 (CSt>ifil»*>f-U 
A*-S(l*^ t' y h • 7K 2 6 fc-BSana. 
[0 0 6 1 ] EDP (XfJb-y7;>-/HO/if3 

y?a* (111) yUaySftlJ (10 0) y'j3> 

10 fi*T**». *-5>l^i. glE-ft/'Iyf/i/ (R I 
E) . iWyDha>RiE. *fc!iT-f *o*k: 

ic?xt>yaitffl^t. (iiu*fctt(io 

0) •>') 3 >T^>5 1 U/N'-S:X7^>f 1" -5. 313 3 

2 *B 3 SftWSyjteSitly^T'Tii. C 

?)J:?fti7f • x h -y7ii l Icofy'j z? (Dteco 

[0062] *iew©**«cfct>TSffla*i-o>*a 

>^UA- 7 IJ. 3t^^T#-5S^-r*tI(f<t"CO<t^ 

m^zz toman. &9H«a#*<tt 
5i«tt*<b«i. wft«*i oa</i s&n. *>fi/ 

*ftT*. *>^u;\'-7tt. i/cB3 (D.^mr^^ix 
e«fc^tC»^^x7*fW3 5 T. StSfc-bKeSLTfci 

&ftl0>tfy h • 7 K aHnD7-r y/KJ; 

5T££#£«fco&7?f£t>*S«cD|gfflT*9. *>^U 
[0 0 6 3] #>f-w\--7iii§#ti. >)>U<tbH-m 

3£ii0. B2OT®&«|£2 3 STOTS^IlSS^tt^ 

50 cO¥giLT(i. A>f 1 U/\'-co^^S*3lHC VD^ 
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[0 0 6 4] H5&OLH7H. B3t(fitT^5*«. 

-f 2 6£fi&;£t#T3fB#l«#>5 1 UA--tf)fU>r>IC. 
WttCD7*U-- h 7 ' Sfca7" ^<tf)f 7 H • 7H 
2 6*£fc*l£nBa*2«H,-C430. 71/- h 7 ' $ 

[0065] s-rastcfi. tt««aftn*>^i/yc- 
4 o *«-€-n-eft. gi/j7u-f-7 > * ra>^u/t-. 

7U-hj /\-y->'>i/3' KJgSSt+T^*. cne><73 

©tt. h • 7H 2 6 

T£ C it lift < T. >■?• W*-3WfcttSftTV>4 f 

ffi«fiJ*©0-<tOta. 05(7>£<CDb'-yS-7U-f26 
(J. f 7 i»S0fc*7 h • JKifflH^r 

^WC-cBft* (Hl<tt»LH3tC**n4J:3A) *« 
l^iottffi tl"nTusi5i:ifci»i*tt. zoy 

.&teSiiT*2>. a5(7)*{MlCli. <5$8 3 9T#>?l^ 
A*-4 OflS&fcjgA^n. .*«3 6?ttiLt^l/ 
— H7* A«S3nt^§. 7U-h7- *ffl^*«fc. & 
ffift&fclEiie-y S • tf-f XfiWmzfr2^t$Lfr& 
Wt£<U&Z£. Z.(D^oti^lL\t. &SflM|ftth7v 
^i-t^^COJgT^-f X2±.lZ7*-^y hZtXT^Z 

utmmmz-Mftrzzztb&mLfiiK m&omo* 
[0066] @6 Kit. xmazmx^zmm^znT 

Sft-StfHi, 7U- h££#f •5#>3 ; -W\'- 
4 OOttfrOK. l7^hT-X^-tf3 7^HTH 
SCtTifc*. Z*— y-3 7<73S!ffi&H7i^«3 8fCct 
TTSJft. •e-COJg^CDT'L'- h 7 COS<4*«3 6JCJ; 
O^SttTUS. 0 5Wtt«WaBS^*>^L/A--4 0 

^-^3 7«;itA,B}fc»£-rs. 

[0 0 6 7] 0 6 IC^Sn^PiiKtt. S5fcl>L07 

\z. ^*■^»r^Jffi^x7x sasmsu s* 

toizsb. c« 0 k5^y^-^7• £e*rf$<7) 

romtttt. rhs i^(4^w<&cowaw«iiro^>?-u- 



U1; *#I5S¥4- 2 8 9 5 8 0 
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A*-4 OcfcOtiiU. 
[0 0 6 8] l5«ft>fl//\'-4 0ifefi@6cDX^ 

1") . *>?-U/\'-4 0i^^-it3 7 & Z(D£? fcf£ 

10 a. 

[0 0 6 93 07(4. «6»^x^4JHa*tS«)gjtt«^ 

TH*. 0»t'-y h • 7L-"fiBj£7U-h<7)«igro2 0 

[0 0 7 0] 7U-S7" fflftt^lftgH 
&«Tte. ScOi-StC^U-h 7" 0>*j>*U/X-4 0 
i. 157 hT « X'S — 9-3 7#££lCfc<fcoTU 

**. 7b- K 7" £x-y->*CD 1 /jf?rtt±T. #>^UA* 

^ -13' mBSS2 5 KttiF-rsfcj&fcffluenTo 

[0 0 7 1] ^roct-5^«ifi(7)flfn7iWt4. ->'jn><7) 
<£ 5 is. S^tt x <y ^ > ?Ht £ -fcfcjlc f£ -5 

7W-b7" (i, (05CO+Z*t«- 

z^isjax^rna^e.) x 7 f /mciiaofs 

CttfT^. Zlc7><*:£A'*4 1 t>-&6<jtC#6nT. ft 
^Cl7f>^SJl^, CCD/ii6/\'^4 1 <7)#r650fi, 

*»^:filf^*L,A t £liT^I&lttXy^>^S-ff-9<i:. "CO 
JO i54*ttL*j|5nftHi»eT*4. fciAlf. CCD 
<t^W4 1ll ^l/-h7"«)l7yj^-h 

■¥•^6n/i/^(t-c■. 2*7c<o«i#*si^-r§ e fco{c«ifi)t 

[0 0 7 2] yu-h 7" ii. fet^tfS i Ot<7)J;5 
JiS^WX -y > ojffift&fcigjtl y ^ > //T® 0 
40 SSCiCtO. t-y h ■ TU-fiBWS^fflltSt-SB 

(release-oxide) 5«tt$t(iB£g3 tf. *tc. 
iitfMfiyU D >t£ H<nzfV- S*t»S:Jt»3-tt 

>y-ijy hia^xy^>ys7i«i£a:g6ft:xy^>y 

*froT. *igft£ff 0±tf5. 3W«|jig»:Tta. "Jft 
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. ft*, fcfcii, 7V-V/n*/*]x.-?qL£T\J&MZ.< 
£ tt$£a > 'J 3 >^ 6 * (C. S^rflX 7 f>yU 

f#^. Z^iaicozr >7 , 7-r7>X7iUi:S-t'DT*-5i:C 
*<7\ ggl» (Cc7D0<»:±£(7)0{CteurZ^|SjiC) «U 

/N-^^fffi^t'f^eft. *<r)1£%:7V-h 7" OiZHfiHZ 

•J-?- *v-y7co,i;i8jl£fgiEco*g£&< U 0 1. a 
2i5<fctfl2 3 CO* >^UA-COt: y h- • 7l/-ffflgi0 
¥®ttTfift^iIf<>£1Sl§U £*^}i, 0 
7C0X^--y-3 7 iA;!i*>fl//f-4 0 fCi 9 £f$£ 
ftT^*2ttC07' !7*ly- hCDCftfc-tfDTH&t^Zyj 

f6}oo«it€fflie-r-5. yi^-h7" st^ 1 e-y 

bUTt><fct>, -5-ftJC=fcO/^W»)tt$:-$[CtTt- 
?*°SJ5|ft&£*£<-f *r>#T£*. 7>-h7" 
£fc(±7' <7)£<7),£5/Sft#<DH;5SWl3fc^T;i. £-y i» 

7 K(i07Kl3-f) T&3ft*CD#ff£L^. ^ftfiTV 

-t>7' i;t,sr:tis. 

[0 0 7 3] zfV- h 7" £^r3Sg#j-T*?g2fygMT 
Ji. ±j$C0M*4 1 £. 1ES1*&4 1 iS^x.^.. P 
ZTSfcJiP VDF<7)J;o^mtl^i±> yu-h7" 

»i2 5 t^ yi;tizmti$nrzn& o^-ttr) tc<t 
oBwsft*. z<r>ijmx-;t. xmm i it^n^\ -f 

Is- J>C0Xy v<0-gg^Ea««Ef4 1 (CiOSftSft. 
ffiCDXy v*^A'^4 1 {C£9£#SftT. ««I*J ifc <=, 30 
*>>i;je>?!Sf!£ft<5 (preload) Sa£t»-co?7£t>*fg9!cD 

[0 0 7 4] ±ZtL&B£ftZ>tZit>iZ. «*Stabftfc 
fca&<Dg*WftgUi£Str<fl£*(2£<flbftT^.5 ; 

mtLT&mxtin tymnet. m&mnfEMm 

tz£K)B&t<ti2>t&>bmiZJ] : £&lzbm&\zmm2n 
*. 40 

[0O75jH8iH9tt. S§yj£fcf--< yf/T^^ 
3.x-^S2C0±^<i:^oT^*«f45 5l*lC0£{B4 5 
-tyjICJ&fiSSftfc. Sftfc'-AC0-g?£7nLTU*. £ 

fc m«2 ft ^ 7 -f/7 * ? zl x - 9 s 2 3 tn 

JSco-rw <y^2 7 t>jj?3ft. •eft-5 r ft^»2 8, 2 9. 
2 4 43<i:tfffl58Mfti8! 3 1 . 4 4^6&*-e-ft^ftcoaS 
WT^xaX-^ii^B^ISoT^S. 3>??r— £ 
74 3tC«fc9. x* •y7'/7^xaX-^C0ffl5«iKg5 
31. 4 4fiSxS5 2 3(ca^«(CSia!SftTO*. 0 
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5A>fl//\-7 (i/i:j7'U- S 7 • ££}J7")C0 
&£&.£3ST#:£ftTU*. t'^bC0S-?b. k'-A4 
7 5ix^ y7'/®ffl7?^aJ:-?/)m&<n£y h • 7 
U-f 2 6 iC^&iCifi^SiolCSs^ftTi^*. A> 

*. 

[0 0 7 6] 0 8 43cfcy:a9<75e-A}i, Bft«f44 8 

t \t a& * tf n 4 2 cost s 1 h * v > tiigM © a £ 

A,TftD, -edA^t'-A4 7At«E*C0aifflflDX^g5: 
LTIi. a 5 5JCOl^Tii*^SSyu-Kc0v'Jzi 

fctic VDifciiXA5"j >ysftfciB£r£*a<;fctf£ 
ft*. «iffltt]X«i:^«»-b>-9-C0jt«<C{i. CCD^ft 

* (##£i«8. 9#S) ^ftS-^liE-r-SCtfiC 
CTC086«}T«^:U. 

[0 0 7 7] ^■BT^CCOi^^Vl'^af-ACD^BS 
fiB^W?iC<i:T$*^, t:-A$:Si)ffll5r^HXJgt 
T. -«co«Sr(~HSL t ^^yycoaaS^ff^/jiS 

yj. Wtt^SfciJHa^^Sir* fc»(CfflUbft*CO 
•C. -5-CO^J6lC«S»Bl^^tt»tC/,£^TU^ttft(i^ 

[0 0 7 8] figiE£-A£fcfc£-t*-*£ 
SyC0lK-3^C0K»l^S»O^, i*ft$fflOTt)<fcU. 
Cft«r>i*coi^^t)CO^** : (a) ®W%fttf%t£ 

isax^x*-:^ >3>*gr-r«isf$#-r*»»f 

-A. *fc«*:tx.tf->'jn>»raEA3ft^atniir«tO 

^«$ft*ae«^$^**-tt«co«»f-A«c 

J;*Sft: (b) lottxcOE^lSS:^ imm&Z 

wt2MmzMf8.?zt*mv-L.iz£z®m 

7^S) : (c) ?-n>l\Ji£}z'<ifc%1]\zjL0mm 
3ft*®flT-*oT. A>rUA'-t$iiiifnfn 
SA«c*«&{CSJBf$ftTO*ffilfi ; (d) ftgBA>e>?5Hl- 

e.ftfc7 v j*feiiJioJSicJ:oa9isnfcjaffi-c*or. * 
?v>nm£ft$) *jS^«(cAftT»Mi*Tf-A* 

*tf*^. **UHe-y h • 7ly-f *£IJ-{-CDfftco¥g 
^SiPB-Cx-r y7«:«<fl LT^ficiJc^O^eft 
■5®^ : (e) tt»«rtS»jtt<iCH^-r*Jii*co. 
W^TCOfflffl^ttJf-x^ >y • 7-y7'C0^jffl ! g*{C 
ctOS^^ft^Sffl: ( f) m%lRiif£i£$t\tzf&9l-£ 

y3^fciiS«*fC iOgCotli ; (g) f— ACOS 
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"ifi/i y -r 7 7 y at*!* s ft*. 
■Sb^u&sg^ft*^'. Tii, t'-AS- 

7A, SSt&£ttA,K***e- A// y ->aL«i§£ 

to o 8 oj *«hb. ai«se-A^iiiEeaicH« 

10 0 8 1] A. JgStU *0«iH»f^Ci«J fc'-Ai 
^ifltf)*^ yTWISI&SftBffc^ftT, f-ASrHSf 

fktBtt»Rtttft»anT. smith* 
^/oy^^lfc/'j >/y;i'V-^A*©flt«i^^ 

[O 0 8 2J B. fl:*3«SIC«tr)««Sftfc#»4 6© 

<k5t><D^«!f^$.0. k'-Ai^cO^i-yy^ffi^L 
T^CKHS-f 5. CVD^>yXx>«rffl^Tf-A 

ABS«J^6SgK*#5£?£f£oT. fc'-y h • 7U 

[0 0 8 3] fi^»ftHS*a*»*triC. 

y h • 7W ^bftftttd^Cx-* -y7"*iaaLT. 

r«SLti:T-fya7^fai-^ • 

7 i -^iCct^TiKsticffift-r^ w 

tC c fcO&§T*/7&&*»9!««IHl*?Tifc5 < , AFM 

■en. MT^^tt. fct^tfwana. ««r**v* 
BBS&as *>ft £ £*rt c ct o e c s ft * 77 r 

£«£SB-5. :©3>h7Xh dCLTBtf y h • 3 
>h?XH B«fl£ (dCTBfcf y h • 7l/-f) 
TffiUflifc&TT-^ yT^JIl&S-ti-, ftttlCckOflOAe 
ft7t^3Tg^$fttx^ v7<0«ftHtt»<0*ffc--a 
VtiajL *> ftfc ttftB££ LTUfc^ifcft© - - £fcHi-f 

-A 4 7 fid(7)ip/«£7j^-C^aT--< 7 7"2 7 £tHf>£ 
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CfcBfclV, 2iH4 5Uf-f7 7'2 7CD^l^©-t>+f 

[0 0 8 4] :«i:vi:t'7h-7U-f!:tMi^ 

[0 0 8 5] f-A4 7 h(D&'&<»mth£LX. SS«B7 

io t:-A(Z)tt(,>3fejBatLTt-A§irca*ii*ft. * 

B. 3t*T?Li>*>«»Bl(ia:y-f 777A (7>-K# 
SI$f5]cDjI^Sfrk'-A£ffl^'5;: 

.39 [0 0 8 6] §1011 fY77"/ai77faI-^ 

<7)«iiaficos<i(D7jS^^-r. 3iff)fY7^/iai77 

faI-?*l*Sn, -tft-efttt. I£AtmS0«fc0fc 

sx^trtca^ftTu.?,. E*tf»5 0i<ni-#fi« 
oKTjtt^x^^o o!c*3ft-5<fcot. jg»coi*iggm 

t>fc*c. aa»B««*fflo*t*«)*fTtoft. &s 
^ffl^bft/iu<h$B-ecDi$T*?). *ftB. aaa 

£g Z. T«0E d* C © m&\ * t> * > CO 3; * £ & r> tz * * T 

3? t)<t^. cft^xn^ h-n - y 7 • ^ 7> tf>ytu 

Cco«k^^:7i7 5 1 3-X-5'^fflUT. yV^b4-A 
[0 0 8 7] 01 0 Til fct^-B^'J-f 2 HSOBIW 

tt3HS9x7'5 iA^ft-eft©trxy7^5 i zLX-^5 

«lif^ 7 72 7 £(aSH7^aX-?i:S3&2 9 <h 
y^743«t'7 (S^-ti-r) &3SUXBI«W-> 
"J 3>5 7rtfC&-5-r^ y7m^B?2 3STi^n 
-5. 0 10TB. ffl5&8!4 4Baffl7i7^o.X-^(7) 
40 ^-xaffitLTTK^ftTiSO. 3 1Bf^77i#i: 
tt«*ftTlr>*. »i7^faI-?±Mi2 9Ctt 
^•5t)W<D«fco^-^OTffi<75«ffiBjKSftTt^^. ® 
<*©eiV7yf al-? 5 0 ©iiSBB. S5 1«7yT 
T, tl^tl (HS-tt-T) , -yj 3 iIf^T<07??- 
a.X-^»C*iicO^-xaffi4 9^7n2ftT^^. fi7 
yfal-y 5 0f31<D£f3]5 2 B, l7^h?Wfttl» 

[0 0 8 8] SlOTIt TifiOSS5 5lt «fS5» 

so b^ch. ai onftwonfcmxi*, (s7-ei«o 
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25 

5 1 ^Si^lgsttJ^y?^ h ■ fc*7£#tf£«X 

itL, lUKHcftftS 5 1 tLTBttSCt^T* 
lift. x?7f5 0ro;^->r>yi:i-; 

tO 0 8 9] m 1 1 iZ&Zt, 2iiC0x^ 
tl<Ofi«*jR*:-f 1 IKASUfX^y-^xX-? 5 0 

K-e-n-rnts^Tu*. tcd*&{*£«£5 sen, r-f 

y?U?&#2 3tf$&tlZ. E^«l»iiS 0 tf-f 
•y^2 7i*fift*tt*T»«a5 4i:«S«*«3 i 

u/SU. -K<k-> 'J □ >fc 3® 5 2 ft, 

fcftgs* not l /iomswissTUff s nsimt* 5 

10 0 9 0] 13 1 0*5«fctf® 1 1 OpjyjT. j±#$m5 
0ft°mtlP VDFtfcJ: <. :tili0iocoi57 

«t»K* PVDF«£ 

fc. * bftti^iiciits : i t»f * s. pvdf 

caarttttr^ax-^s o<o£ffl*&tfl$<o 
i^Si:LTiS^w:tin5. p vd f 7 -f y<ns.ti 
Sgft. fcfc*.tf*#XHU Ofc^tf l itcfc^TSSUe. 

[0 09 1] Bl2tt. »SI8Pffl<D8§ 1 V-f ?a7?f 

Tft3l£f|cDOU/t#^ft. »(5r*9l*«l©-3^TV» 

10 0 9 2] x-f •y7 , i:-e-n(C^'5<aaB7^?xX-^ 
£ft*£:tft. *M«(fcRAM. 9M 

E % ft i* * & & f -5 Ac * C ffl n £ 41 -6 8 * <0 £ ffl T * 
* ; 1 2ft^U 1 7£#!S<»Ci:. #^£SK 1 

2',if-4 y72 7»c£fcl<7>ffi&«X= y7£*UTU 

-5. enft. t4 y7tfrt?-->72*i-fr1i^-K<n& 

•y 7 ttffirtV 35 -5 H ft3?J ftfi^ * fc ft£ itX y ? > 7 



35 

»ES3ft4. 1 *:^b<7)^i£t ) l2:<lll6$ilTU^^j*-C 
*4. *SW0f-f 7 7M«il £<!:;tft7>7Xf- 

>. $'>-yxx>-ux^AcDct 0&7 >7xx>£ 
K-e>y*nt^>?xf>. y??-*-. 7??- 

>F$fcft77****iiLfc7 'J??* 

®#T&«$£ftSSttt7 5 y *7t££i)t&\.\. Zt\*>\t 
10 t^TAFMi STMOTffjI&ttftT&&. U7h*7 

aii. -en-en. ##K«*ftn»fi«)*ii«»*fctt 
m^s * * « <£ # / * ft a x y ? > 7 -r * c t # 

[0 0 9 3] y7«C}J. -t4*l*l6j±$-a-^fc*<7)^ 
Tfi. Xy^JU. ^, y"y^i-. f'Jy^A, d-/^ 
[0 0 9 4] ##XS){ 1 3 /JUL 1 7 (C. if«COfl5SilC 

^(7)®»ii#f4«^jm^nTi^) , xmrntwo*. 

[0 0 9 5] 3il 4ttt. X/t-y^'J>^ 

^nfc»RPZTS:fflV^T430, 5 Tti'/^ 

-y;ns»c«t-5xtf >sntPZT*fli»Ti>4. 

JO [0 0 9 6] X/t^U yVLttl nOmWkS.fi^t^ 

v^tecD«iaft^#%3tKi 6f:*iK3nTu-s^. c 

^-C«»KZ nO£EAtt»tIJtX-^>y*tfti' l J3 
ffli^Jri-SA I N<Dffiffl^t)«lft$nTC^. -»<to 
nS^JKV'f i7a7i'-? 1 a.X-^ . tf-A4 7 
f^BEt5«14^«5Cit(CSlc3nAcU. z\<»&ott 

TjS-csi. a8 43«t^09»xyy7"2 7ti. sestsn 

f-A/^777A4 7iii5|IBItt7j«fi4 2*A;PX 
itrZZ.t\Z±r>&Mlzrzt>£i£Z 

tOO 9 7] 7fi, Iyyf»fC$»SnT 

Z Z TSIKS n-5 cfc -? ?ifa/a7 7 ^ al- 9<»£ o * 

mm<Dmj&£nm.tz>ztf)<?*z. 

50 [0 0 9 8] fc'-y !* • 7H 2 6*«H^$n-2>b'y 
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2T 

•y72 Kl/XoJfcftt-y h(gf*:tf)X>J7T<& 

S2««&t * / * 'J ^ift / * «J fcffii* 

T^<6. STMtATMttM. «tt«©H*f|y-^ 
-eno+WftttWwS^WitKJKa > h 5 X hBf*£ft 

TM/AFMS!SISK<fc9. ##k:^&(D##&£ttfc 
fix-< y T^ffl^TC: h7* 

rwfci£t><vmti£<e>&&<»*i%izm-rz>. stmt 

[0 0 9 9] *%9KCtJ. AFMft^<iafflT#/«t^c5: 
H^CtTIWK HIS. S8 4si:tfH9©f--A4 7 

-f i?a7^^3.x-^ • 2?>x W<-cOfflll)(i^cD*:£ 

[0 10 01 -jRWC«-3T. STMS{f|OS7^ x 
■< -j-ftUMtV)** •y7W«*ti:/h3^£tf>»;: > g» 

«fc*(fegtt«<fc-5. *eit*flrrsTM*-Ft>x* 

•y X^ftffl © * > x U A* - £ t L, t\ 
[0 1 0 11 STMSTli. nyh7^h • x< yXSS 

t-^ffluit. la^sis cnti, x-< 

-y7cDia5S(7?iSS*-tt-rt^ r-f yy-^Sffttll 

£. cnti. x-r y7*« viz axis* bo-Zttft 
•y h • rn 2 6<r>tt&m'<s>-3 < r> tLtztimmmz* 

O. STMftjt^- h'Ttt, x-< y TVfy h • 7H 



<Afc'-yhcori>^7?>X<D:3>h7Xh£l @<7>/<?. 

[0 10 2] »Eia>/*x-e«»«!:*EOillJ££a 
Bff^CiKiO. IMISflfef y hOT7.hU >^±* 

^^>XCD7o y h. St!ircoj:o^7a y hcOiftt 

an*. ■5-ni#2ffl<o^7/*>tfy bvtmtLrmm 

l») ft^Oic. fm7tDy*t*;MKai'57tny- 

f-y h • /*r.XA*3lsuTfe<t^. roif^atr-y 
[0103] "i«a«t*a. vk-p^ot^t.ktj-st 

<. ;*€U«£lC^£:i£cDT?£-5lia<D$>C0£. S 
20 TMiAFMBOHit- h' <b L t£o T fccfc ! . V 

CD f-y h • x -f -y7«jifC*5UT!i. STMffli5ft* 

1CD»^8. 9. 1 0t4*6tl*. *t)d»0tD«t7 
(C. tn-Ptil 0 t>^X ho-At 2 0*>7'7 hn 
-AWbT y h • IMXif y^tti. ^^a^fcOTTJi 

7ii>. :nt, tnfn2 50, o o oecof y h£*r 

T^. 1 0 0 073(0 1 u c m 3 CD^>?UA--^b/i^ 
1 fBcDc m 2 Sa^ir. 2 x l 0 12 tvO.K^^&co 
f-y h**?ir4CtA«Tr*4. frt£0±£fc. tzbx. 
30 Ul 0 0 ^•VT'X ha-ACOf y h ■ it-f Xt. 200 
t>y'Xho-A(Ot7ftt), 2 X 1 0 ,(, i@CDt:-y h 
t8«t5ui*lTt4. Z\0)fzSblZ. CCDtt'ffflJga 
tt'7 h/cmMcHTl.| t fiO*^^cT){)CD<i:Aj:oTU 

[0 1 0 4] aS. f y h • 3>h77h^Hff/iN* 
Sn-5<mi&(D<fc5ftg!Rir.££fccOT*£ : (a) % 
(topographic) te#»ifciiggSc9ffljj££f££# 

«^axc-r«. (b) fesi^fs-r*. (c) %i- 
40 stt«tfc*»3ntts*-r*. (f) fb*is^*ff* 

/t'-y h • 7H'(0^r yZf£mz.TmXtl%* Z\<T>* 
50 LT. ¥3-!KXA<a*>*Xha-AA>£ttl Oftlr* 
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(16) 

29 

!i. a#»r/7>^7co*-y'-T<fc-5. 

fclifcfy h • 7U-T 2 6 £5£#-t£;*J>xUA'-ii5fe7> 

outs. x< y7/m*&f5.{*£M*m#m&-ettift 

(i. a*U**>xWt-*fctt:/l/-h<D*ftC#T 
Tfc<, ftft+Ox-f >y7- tf-f hfCfcttSfcf-y h • 7 

[oi0 6l jft»a;feaiarifeg?ffBfefcgg : 

•C«. ISxfcSro/jfitiiCiO. IB*<08®IIx<Z)*x 

[0107] ±te <a<fc 5 <t£K, x* -yT/cia 



ftffl¥4-2 8 9S8 0 

JO 

7«»tt!ftSfctt««attfc-*K:j:*ev h • 7H" 

[0 10 8] 8tt. x-* • k'-y hiUTW 

flg-f 3 z t mtSit-r ? o/i>yj tiifc □ -y ^<Z)ol 

^j8Rh: 8 z osKBsfc^ns. i-f. (io 

n-nilling) ffigtC J: OK £. CtnmiZ 

[01091 1 9 tt. <fcO <£uJ&?«««tt5*8fc 

t-^ffl^t, £<h*>^Xx><7>fc¥tfJ*?«ilf** 

LTV»*. X^tt. f^^ffl««ifi^t7 h • e-y 
xTA*. 

[0 110] ##Xitt2 0«. STM*ffl^T#-f 

tt««#'jv-rtT*K*«»Jt«s-ax-y'x>y-r* 

^»»*^<t^5t. x-f -yytt#'J-7-C*n*^t 

[0 111] ##X(K2 1}±. U 
7h"Ji?^i:^T»iaU W/A I sOsCERMET 

5. 



(17) 

31 

[0 112] &%HM.l 2li. STU*JBl>T. 

SSOfcBLttJI (bulging) KJ: OttSffJlcagl - * C > 

[0 113] P#3tS{2 3(Z}i. il©Rh-Z r«K 

t n y ? CKf •5"SR*<fc'5>. 
[0 114] &%1tm2 4TI1 &3ti»i&itA*G a A s 
©«iBIC«iefcisi«ltt3>h7Xhfef©«t-5U:^0W«- i0 

*±C 1 0 0 X©«««»*T«»UTl»«lfy f&s 
SKSSS-ti-SCitCiO, tf-y F£S£&tItf-y F • 7 
U-f 2 6 4fflV>T^4. end. S«/9MtRK«fcoT 

*a*S*ns. tf^ftt. 7>^ii7-ya-/i7 F 
(LB) &£ffl^T##2:i«2 StWStena.fcSK:. 

•5. ##XiK2 6«. ®>«r©^JSK*S*^7 7 7'r F 
[0 1 1 5] ttfHgg>&< : 

[oi i fii Hgft«*ttttfe*aM-&*&w*3K* 40 

r«fc->«j3>«tt, AJ^fflttiTtjy 'J =1 >/8*(fc 
L. h 7 y y*«t t : t Snt^4. ;*<=>»C. 7- 



15M¥4 - 2 8 9 5 8 0 
ftR£*rr*-7V •y7'*!*#<bLTffl^<6<h, £yF- 

ft. sfLfte©ft!i©sisft^-f *>aA*fr^. :nb 

[0 117] JtEflW©ftM5£L-T«. 

7- f ' j 0 a * * 1 j -7 a ft a <r> & » ft < * > a r f - e > 

7*LT. r -f y^ffl^T. r<D=fco £&<7)^SSWti£ 
£Sf*<fc -5 Wi£ £ > JCcfc 9 £ y F £f£.5E U 

[0 118] StSetcS'J^tt^Tfi. *$£F-fcf> 

/i*->tcS?SF£4;t ccoi-5ftR 

1t\3.7V- h t A, f y h • 7 

©7fft-ei±. tyh-7l/-fl*)0fn-en»fc'yhT!i 
t'y h • 7W-f;4««£$n5. h • 

K (LED) asfctt*»#W— yc*-3T. S^WJCfc: 
•y h • 7K ^I8tt5 M*««t»tt«# 

©mwfk crft*5^^u^+-^>y) ti. ttait-F 
oawcm^^jkmr*. t*y h«s* { «^«^ti. c 

n e ©ft* * - F «rffi f -y h «r S £ & tS Z t h T $ 

[0 119] n?vtm<»fttiLtaiLm ■. 

7 >y ^TSfciixiSfk^'J a >*ffln*!!E»a>yj&K:o 

y'yS^tt. SffiCD#tt£F>*)UfTifl©£ft:t~£ 
tt^r. -t^^i^fiF^-y^Saia^b'y F • 7W« 



33 

[0 1 2 0] ##X«2 8fi. -©J^fcliaPlMftlttt 

x < y 7"£«ift/a*K 3 £-f c ctJCck 0 € 1 5/i >) 7 
£££ : 

[0 12 1] #*£K1 4tt. U • WiLTiM 
P Z T£flH>-5;£fc£#i«L-0>5. PZTCDJ;5ft& 
lHM*»ttSttfc*ftT. H.tt7*-JH*jW**anfc 
&t>8SS«tt£t&ftr£. aS<&«i<t«BEK:j;Otmtt 

ftfc7*-*F£«tt«||t©ttEfM!*»er*. * 

Mtt«»«csitnra*», #&fcttSTEPtar-&££ 

WJil/K h KW-f •y7'*»fPS-B- 

7Y-^F»{ti^-HTt)«i^S-a-5 
t. tt**£*#ttfto4«JE£*i**K:*Ar*;:i 

[0 12 2] ##£SR2 9TtiU StSSSttTlfiett * * 

[0123] 1 1 MR& UTffi S# U V 

-*tefflr**J*COHT«KbTW«. CCOtf^lJf- 

7cog<t£UT&»r-&C£d<T£*Sffirc<fe5. tc<7> 
Stt«E4BIi;flS*fflV»Tf]8l*»*3tr«Ctlt 

<fc<5, y^TStt^iai^ttarsrtfc-cts. 

*wr^«ffitc»ar4 5kasi?t>fiffir-5ci:^T# 
•5. 

[0 12 4] ##X*U Stt. ffWJV-PVFi* 



U8; #88¥4 - 2 8 9 5 8 0 

*tf«*ttZ nO^PZTE^tt^(Dffiffl^^jSI8LT 
^•5. m& l 0 0 0t>yx Kn-ACDP zT*/;u-y 

[0125] -m<7>m&{tftm& 'ft^mommnttft 
& fttt * & i*»iMiaiffn*ffl£ft<c <fc 0 $ n -5 w 

i0 [0 1 2 6] ##CD-e<J<hLT. *K2 6tLT&?£$ 

n*. ^7Ara7;ir3*5/»i»#ijT-3Rr4*js 

tJ-7x/'('r^Si«t;W56tt^B£«-$An-5<«:. 
*ffitt*SS$nfcP FAif^ •^7'icr>«*TT. C 

5 i3»mr*ct*«T# 

[0 1 2 7] -r* y y*SIIbf|«tLTffl^T. *'J7 

a? ft 2 6 <oa^rtcD&ssttt/&#£<3atf ««cD#*>r 

7/P • y^D 

[0 12 8] ##7:«3 Ott. «HA4m«#V>«l»e 
nnT«Iifr4Ct»cJ:0, «■<&«[** fr-*J:lc- 

[0 12 9] fb^fe^CD^Bfe^g^ : 

ftrs. z.<r)&5t3.tt<DmftmmHz±z7~?<nm$ 

[0 1 3 0] ST. 01 3iJJ:^Bl 4JC»4t, ±13 

• 7KS«<7J-a^5t$nTV^-5. B 1 3 IS. Rh 85 
5tf Z r7 S »«fc5^^7^4«^ffl^fc##3ti{l 8lC«ift 



U9) #H?4-2 8 9 5 8 0 

35 26 

1 414. E<«^a!IM«fM»i«i:DIUT»*XKl -PTfll»T**6 4£*sn*aB£**ftc«»i / 
1. 14. 15. 2 9C*«*ftTV»*J:5ft, S&tt X> :kiZ, EKA-< 7 X T^-^mtS 

l>fttlfl:iteU'^. CMMttxUn^t!, EDCJ;i3!SWatlT) . 75 y 6 4 

>ft£<D«k5ft7**o>y**, *fcttaftx'j3> {frf*. St! 6 1 tTfc«tt U 7. 7' 

[0 1 3 1] 01 3tlt T<y?27\tXmmm ftsbiz. «lk#«*ttB^ttM««6l(Oftt>QC 

2 4<D±KS*. ^a2 4Ji»*g*r<-r*fcafc« *fc«Jl6 lfl)TCfiJfflr*Cit,T*5." C(0«fc-5« 

*Jt{i7V-S7, 7' ££147" O&EMm*. £8) *»&*m*X. *mnG-?V)Q9x.+JU7WSIi& 

UA-|:£tt7U-K7. 7' *&B7" ±ic. »Bt<7> h»#W. WMit, mm*?* *- H 

»T*»SftTH*2«6 1. 6 2J;»3«fi)cSn4. S Ci5«JJI!fl;*fctt«*ofca6©at©»±«)>t46K:«W 

6 2(4. #tXil8«)*774*Rh«iZr..T* T£9, h£«J#fc-5 W4S8M. 

mrzztizj: Df^ >7;mnis*i5. mrfLztitm 20 co 1 3 4] 01 sm *^'jgeg<o«j3S£*£«B3 

5 8#x-< 772 7(Cf»«LT^$n5. WifflKU&fijc;* W\'-7. t7S-7K26. f^7^/?-f^D7 

<©*nnwei*»tt*fc*cjBv»6n*h^-y^a:. t4±^©<t k, S2^ai;T«««^*^$n-5c: 

7" *«0ft<Mm6 20«*tt*ftnttfttt£LT. « JO [0 13 5] *WC**n*OI4. «KfC£B*0fea 

»7. 7'. 7" #*«ttTfclr>*&CDfJ*il,T. X fcft««C*«Sft*a**S^XU*hO=*X£» 

fc»»7. 7' , 7" A<SSttTifer). *0>tmeiSB fcfc'U CCTtt«»©fc*K:#*SftT 

SnT^JgOt^ h •l'J7*5»3t4ft5. UV^7 08SS6 6. «JD0#A¥©6 5d<*-5. 9J9SA#S6 

[0 13 2] iBjSKDafiE^^ns*?. S ?7/7-f n 7-^-^3. x-^<hrof8JT jg«H3T K 

«6 2tf%imn<*<D£?tzm&itmmtittmx$>z>m£ m&v>mv>&ft\zmt*2tix^z>z.v>®&mfS.<n 

«ffi«*f4«t^4*&t^»*^tt±<a^. R6 2«« 5» [0 1 3 7] #lig§ftjEa3£6 6 aA<. @BI*6 6C3 
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I- / * - £ § W CD ig « I c m & 3 * T St * S * x - 9 <n 6£ 
£tt*fr3. :©M6 6att. /tX 7 1 (C«k 0 T-f ? 

□ 7 , Dt-yit{c: , J>^5nT^o. 6 6 rtco-ecotecoisi 

[0 13 8] 6 6rt<a:*0)»a«. ®K£*ifc7J 
>^WX-7©*RoffiH£HieT*teR-fc>-*6 6 b 

UA'-tftftf^xTl^ 5 tW±lc€ffi£EHr5 
CitCiO^JSSnS. tfy h • TU-fflttJBUT* 

5. 

[o i 3 9] iigSK6 6<»;>:ro*iffi{i, yu-h/^> 

fl/rt-DC/ACtS/H7X*86 6cT»«. C 

nai*«cas TMit>^tE/w Tx^^g^Pi 

[0 14 0] @M6 6lc!t •y^f4fi«k«lHlB«l 

OHT^Sn^t)C0<hl^«CDS«)ga^»^S7 3T« 
-f *a7*x^X-*CD3Eft£it»|{fcL, «JE-r-2>^» 

*Tt>. -7<^D7 f a-fey-!t6 7 \Ztt?Z A*Xg& 7 1 

[0 1 4 1] 0K*6 6fC£*tt-5&<Z>lH]S8tt. r-fy 
^DC/ACtff/H7X?g6 6eTa5. CCDEJffi 

7* *fca7" i«t©yu-nc-3**«© 



(20) M?4-2 8 9 5 8 0 

[0142] 0ss» 6 6 ro*o®Bi*(i}i. y 7" • 

S>*^/feiiJSnS[H]S&«fiS6 6 f T? fc*. h>*JU- 
t-HTJi, CI«)EI8SH|j5lcJi*'<0-t-K}Ci5^iST 

Ttt. Sifcfc^^-tr. t'yhiaogc^nts 

20 <. -t-J TX7(D*-y--C, ftfftiS 'J#Jl SOD* 

ft*. LfrU f y hC«fc0gC3nfc«|ftH««ttf : 
• M-j h<tLT8t*fc£ft*. ftdJt-RJ. 

*r J rvZf£mz.Tlkm2i\tzVim',zmftTZ. h>*;u 

6 7 c»-r*/xxtttt 7 1 sfts. 

[0 14 3] 6 6 <0««fi, f^yr-T-f^D 

7i7^iX-^ffljEm<tli6 6 g T**. rwttEEf-i 
0. ^^^^TS^<57D7i7?iX-y£/t',J-7'f 

2 7W*IK©3Ctt**«3*. STM 
TIE < » £ n T t >-5 co t RSI cog t> AM ttfc ^ - H \z 

[0 l 4 4] HSSaf 6 6 WlElg&fi. ^HWT^rUfc^ 
tJot. -n^cOESSfiif i L<tt2 3 cD<to^ffi^E 

[o i 4 5] ^css^s^PfiKaJsiiwos^^ae 

v h • X hU-A(fli&n£Ji;F-r Ctf)t 
•«) W0#A^S6 5CI1 x v ^ yp • tf y h X MJ — 

a ^ «k rx 7 r n y *s t m m. * w o s a. * ^ g * n 

-5. «0fx?g6 5118 2 3(D-S4UT^It5I 
•7-r^n7'D-t-ytr6 7itliY^f7'l'^ 
•tf-7 O^Sro^^^eA*. -WtLT. T-f^D^a 
■fey-tJ-6 7li/tX6 8±T. fy SX h 'J -A* 4 -3<7) 
MJ-AI-di^U dC04-3(0X h>J-A0x- 
^4 4IBW«^T«f-y h - Tl"HZWSm*:ZZ.tW 

50 7CSI»r«^. *5liH/<X6 9*Iot (Ri;/N*X 
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nb040ff)1f7'Xh l J-Alt ££yl}f-?;|,^7U? 
-tf-7 0©rt-;7r ■ /t'JirlBlgSn. >U7JKC$fc 

-&lilU886 6#. *Sd(fi;ih^lK'3W^fA'f 
< ?P7P-fcy1*-6 7cDtf^TTfr*3*l-5„ 7<>D^ 

p-fey-y-6 7 &*x?*£rT^S7csytf)-£(Da&-tf-<7) 

to 1 4 6] -7-f ?P7p-fcylf 6 7fiUTco«^*ff 
5 :fv?iHfl8i, fcf-y hH9«lti/BIE. Sftffl 
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